Vascular extracellular adenosine metabolism in mice correlates with susceptibility to atherosclerosis.
Animal models are widely used in atherosclerosis research. The most useful, economic and valid is mouse genetic model of this pathology. Purinergic signaling is an important mechanism regulating processes involved in the vascular inflammation and atherosclerosis. The aim of this study was to measure vascular activities of nucleotide and adenosine-degrading ecto-enzymes in different strains of mice and to compare them to atherosclerotic susceptibility. The vascular extracellular nucleotide catabolism pathway was analyzed in 6-month-old male genetically unmodified mouse strains: FVB/NJ, DBA/2J, BALB/c, C57Bl/6J and mouse knock-outs on C57Bl/6J background for LDLR (LDLR-/-) and for ApoE and LDLR (ApoE-/-LDLR-/-). LDLR-/- mice were a model of moderate hypercholesterolemia, while ApoE-/-LDLR-/- mice, a model of severe hypercholesterolemia with advanced atherosclerosis. FVB/NJ, DBA/2J and BALB/c mice showed high rates of vascular extracellular AMP hydrolysis and low activity of adenosine deamination. In turn, all mice with the C57Bl/6J background expressed diminished activity of vascular AMP hydrolysis. Mice with genetically-induced hyperlipidemia and atherosclerosis on the C57Bl/6J background revealed increased ecto-adenosine deaminase activity. Mouse strains that were resistant to atherosclerosis (FVB/NJ, DBA/2J, BALB/c) exhibited a protective extracellular vascular ecto-enzyme pattern directed toward the production of anti-inflammatory and anti-atherosclerotic adenosine. In turn, mice with genetically induced hypercholesterolemia and atherosclerosis expressed disturbed activities of ecto-5'nucleotidase and ecto-adenosine deaminase related to decreased production and increased degradation of extracellular adenosine.